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(57) ABSTRACT 

A system for evaluating text data to Support multiple insur 
ance applications is disclosed. In some embodiments, text 
input data is received from multiple sources. The text input 
data may then be aggregated and mapped to create composite 
text input data. A semantic event in the composite text input 
data may be automatically detected, such as by being trig 
gered by a semantic rule and associated semantic tag. A text 
mining result database may be updated by adding an entry to 
the database identifying the detected semantic event and the 
triggering semantic rule. An indication associated with the 
text mining result database may then be transmitted to a 
plurality of insurance applications. 

19 Claims, 10 Drawing Sheets 

RECEWEEX - OAAAA EXAN PARFOR, 
8. SORCES 22 ROA 

AREGAEAN WAPHE : 
8A: COASE; 

X NFATAO 
(; ; NPLE DARA 234 

AOATCA YEECSEAANC EWN & COOSE 
TEXA REGERED EYSEATC REA 

ASSOCIARE SEMANICTAG 26 

E EX MEN'S RES AAEASE BY ANGAN 
ENTRY A38SE FYINS CEECED EANC 

EVENT AND RIGGER:NG SE&AKTICRYLE 208 

RANSM CONASSOCAEDEX MNG 
RES: AABASOAPRAY OF NESRAC 

AFFLICAEIONS 3: 

  



US 9,026,551 B2 Sheet 1 of 10 May 5, 2015 U.S. Patent 

  

  

  

  

  

  

  

  

  



U.S. Patent May 5, 2015 Sheet 2 of 10 US 9,026,551 B2 

RECEIVE EX MP DAAAA EX AN&G AFOR 
FROivity.P.E SOURCES 22 

AGGREGAEAK (A - RECEIVE EX NAAO 
CREATE COMPOSITE TEXT NPJT DATA204 

AyACAY ESE SEWAN EVEN N COMOSE 
EX IN BAA REGGER BY SEARC REAN 

ASSOCATED SEMANTIC AG 208 

OAE EX; iiNNG RES OAA8ASE 8Y A&G A 
ENRY (AABASE ENYNG ECEO SE&ARC 

EVEN AN REGGERING SEAANTIC RJE 208 

RAKSA KDCAONASSOCAEO W. EX MENNG 
RES AABASE A RAY OF 8SURANCE 

APECAOMS 2) 

FG 2 

  



U.S. Patent May 5, 2015 Sheet 3 of 10 US 9,026,551 B2 

30 1. 

NP CONCACN O. 
EVCE EVCE BEVCE 

34 32 350 

ROCESSO 

30 

ROGRAf 32 

EX iMNG 
ENONE 

34 

EX Ni 
OAA 380 

SEANiC RES 
AABASE 40 

EX MENNG 3 SS 
AABASE 30 

FiG 3 

  



US 9,026,551 B2 Sheet 4 of 10 May 5, 2015 U.S. Patent 

  



US 9,026,551 B2 Sheet 5 of 10 May 5, 2015 U.S. Patent 

  



US 9,026,551 B2 Sheet 6 of 10 May 5, 2015 U.S. Patent 

{}{}9 

  

  

  

  

  

  

  

  

  

  



US 9,026,551 B2 Sheet 7 of 10 May 5, 2015 U.S. Patent 

92. 

{}{} { 

  

  

  

  



U.S. Patent May 5, 2015 Sheet 8 of 10 US 9,026,551 B2 

8 fossef by losicscape - X 

KD3AONCE).5& t 

http:ilwww.text mining...platform. Semantic.tagging.exangie.com V 

EA AGN SEANC AG S CACNG 

f NN WORD OENON 

BEAVOR has 
NON hai 

NOCA OR hairer 
ACOR hand ARFOR 
CARRER hard NON 
AAN ARFOR SENSE 

EOYSE 3. A&RER 
EVEN 3ri CCAANY 
CA headeche 
NRY head 
OCY health 

WER3 

F.G. 8 

  



U.S. Patent May 5, 2015 Sheet 9 of 10 US 9,026,551 B2 

Browse by forciscape - X 

V http:iiwww.text mining platform nated entity recognition example.com 

NAE ERY RECOGNO 

NER RE Si. 

NC SERO 
NUMBER 
OBES 
OFF PRESES 
PROR-STORY 
STRESS 
WENOR 
WEARON 
EAER 

WNESS 
ERC. A 

Ay 4.8 
3K ARY ONY 
H OYER 

F.G. 9 

  



U.S. Patent May 5, 2015 Sheet 10 of 10 US 9,026,551 B2 

A: 

SROAO EVA ANGSAEACKEC, 
AND L. RE SEFA C EER 
fl-ECAO FRER BES. <ER> RP AEC 
& DiSAAFSAE CCC RRENCE 
ENO RRAEAFERAY FEES: , SEEKS 
REASE ARAN 3R ARY SEEE 

  

  

  

      

  



US 9,026,551 B2 
1. 

SYSTEMAND METHOD FOREVALUATING 
TEXT TO SUPPORT MULTIPLE INSURANCE 

APPLICATIONS 

BACKGROUND 

An entity, such as an insurance company, may want to 
analyze or “mine large amounts of data, Such as text data. For 
example, an insurance company might want to analyze tens of 
thousands of insurance claim text files to look for patterns 
(e.g., a particular type of injury has occurred more frequently 
for employees who workin a particular industry). Note that an 
entity might analyze this data in correction with different 
types of applications, and, moreover, different applications 
may need to analyze the data differently. For example, the 
term “IV” might referent to an “Insured Vehicle' when it 
appears in an automobile accident report and to "Intra 
Venous” when it appears in a medical file. It can be difficult to 
identify patterns across such large amounts of data and dif 
ferent types of applications. In addition, manually managing 
the different needs and requirements (e.g., different business 
logic rules) associated with different applications can be a 
time consuming and error prone process. As a result, it would 
be desirable to provide systems and methods for efficiently 
and accurately mining text data. 

SUMMARY OF THE INVENTION 

According to Some embodiments, Systems, methods, appa 
ratus, computer program code and means for efficiently and 
accurately mining text data. In some embodiments, text input 
data is received from multiple sources. The received text input 
data may then be aggregated and mapped to create composite 
text input data. A semantic event in the composite text input 
data may be automatically detected, such as by being trig 
gered by a semantic rule and associated semantic tag. A text 
mining result database may be updated by adding an entry to 
the database identifying the detected semantic event and the 
triggering semantic rule. An indication associated with the 
text mining result database may then be transmitted to a 
plurality of insurance applications. 
Some embodiments provide: means for receiving, at a text 

mining platform, text input data from multiple sources; 
means for aggregating and mapping the text input data to 
create composite text input data; means for automatically 
detecting, by a computer processor of the text mining plat 
form, a semantic event in the composite text input data trig 
gered by a semantic rule and associated semantic tag; means 
for updating, by the computer processor, a text mining result 
database by adding an entry to the database identifying the 
detected semantic event and the triggering semantic rule; and 
means for transmitting, by the computer processor, an indi 
cation associated with the text mining result database to a 
plurality of insurance applications. 
A technical effect of some embodiments of the invention is 

an improved and computerized way of mining text providing 
improved results. With these and other advantages and fea 
tures that will become hereinafter apparent, a more complete 
understanding of the nature of the invention can be obtained 
by referring to the following detailed description and to the 
drawings appended hereto. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is block diagram of a system according to some 
embodiments of the present invention. 

FIG. 2 illustrates a method in accordance with some 
embodiments of the present invention. 

FIG. 3 is block diagram of a text mining platform accord 
ing to Some embodiments of the present invention. 

FIG. 4 illustrates a tabular portion of a semantic rules 
database in accordance with some embodiments. 

FIG. 5 illustrates a tabular portion of a text mining results 
database in accordance with some embodiments. 

FIG. 6 illustrates a data flow according to some embodi 
ments of the present invention. 

FIG. 7 is block diagram of a system according to some 
embodiments of the present invention. 

FIG. 8 illustrates a semantic tagging graphical user inter 
face in accordance with some embodiments of the present 
invention. 

FIG. 9 illustrates a named entity recognition graphical user 
interface in accordance with Some embodiments of the 
present invention. 

FIG. 10 illustrates a wireless or tabular device in accor 
dance with some embodiments of the present invention. 

DETAILED DESCRIPTION 

An enterprise may want to analyze or “mine’ large 
amounts of data, Such as text data received from various 
Sources. By way of example, an insurance company might 
want to analyze tens of thousands of insurance claim text files 
to look for patterns (e.g., to find patterns of factors that may 
help indicate a likely recovery period length will be associ 
ated with a particular type of injury). Note that an entity might 
analyze this data in correction with different types of appli 
cations and that different applications may need to analyze 
the data differently. It may therefore be desirable to provide 
systems and methods to mine text data in an automated, 
efficient, and accurate manner. FIG. 1 is block diagram of a 
system 100 according to some embodiments of the present 
invention. In particular, the system 100 includes a text mining 
platform 150 that receives information from a semantic rules 
database 110, a claim system 120, one or more text input data 
Sources 130 (e.g., internal to an insurance enterprise), and/or 
external third party text data 132 (e.g., reports issued by the 
National Highway Safety Board). The text mining platform 
150 might be, for example, associated with a Personal Com 
puters (PC), laptop computer, an enterprise server, a server 
farm, and/or a database or similar storage devices. The text 
mining platform 150 may, according to some embodiments, 
be associated with a business organization or an insurance 
provider. 
As used herein, devices, including those associated with 

the text mining platform 150 and any other device described 
herein, may exchange information via any communication 
network which may be one or more of a telephone network, a 
Local Area Network (“LAN”), a Metropolitan Area Network 
(“MAN”), a Wide Area Network (“WAN”), a proprietary 
network, a Public Switched Telephone Network (“PSTN), a 
Wireless Application Protocol (“WAP) network, a Bluetooth 
network, a wireless LAN network, and/or an Internet Proto 
col (“IP) network such as the Internet, an intranet, or an 
extranet. Note that any devices described herein may com 
municate via one or more Such communication networks. 

According to some embodiments, an “automated text 
mining platform 150 may access semantic rules in the seman 
tic rules database 110 to mine the information from the claim 
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system 120 and/or the other text input data sources 130. As 
used herein, the term “automated may refer to, for example, 
actions that can be performed with little or no human inter 
vention. 
The text mining platform 150 may store information into 

and/or retrieve information from the semantic rules database 
110 and/or a text mining result database that is output to 
various external insurance applications 160 (e.g., Software 
applications or devices associated with Subrogation, fraud 
detection, and/or recovery factor analysis). The semantic 
rules database 110 may be a locally stored relational database 
or reside remote from the text mining platform 150. The term 
“relational may refer to, for example, a collection of data 
items organized as a set of formally described tables from 
which data can be accessed. Moreover, a Relational Database 
Management System (“RDBMS) may be used in connection 
with any of the database tables described herein. According to 
some embodiments, a graphical administrator interface 170 
may provide an ability to access and/or modify the semantic 
rules database 110 via the text mining platform 150. The 
administrator interface 170 might, for example, let an admin 
istrator define terms, dictionaries, mapping rules, etc. associ 
ated with text mining. The data sources 130, 132 may be 
thought of as “publishers” of information to be consumed by 
the text mining platform 150, and the insurance applications 
160 may be considered “subscribers' to information created 
by the text mining platform 150. Moreover, note that the text 
mining platform 150 may operate asynchronously and/or 
independently of any insurance application 160. 

Although a single text mining platform 150 is shown in 
FIG. 1, any number of such devices may be included. More 
over, various devices described herein might be combined 
according to embodiments of the present invention. For 
example, in some embodiments, the text mining platform 150 
and semantic rules database 110 might be co-located and/or 
may comprise a single apparatus. 

In this way, the system 100 may mine text in an efficient 
and accurate manner. For example, FIG. 2 illustrates a 
method that might be performed by some or all of the ele 
ments of the system 100 described with respect to FIG. 1 
according to some embodiments of the present invention. The 
flow charts described herein do not imply a fixed order to the 
steps, and embodiments of the present invention may be 
practiced in any order that is practicable. Note that any of the 
methods described herein may be performed by hardware, 
Software, or any combination of these approaches. For 
example, a computer-readable storage medium may store 
thereon instructions that when executed by a machine result 
in performance according to any of the embodiments 
described herein. 
At 202, text input data is received at a text mining platform 

from multiple sources. For example, thousands of insurance 
claim files may be received on a periodic basis or in Substan 
tially real time. Although insurance claim files are described 
in connection with some embodiments herein, note that other 
types of information may also be received and/or analyzed. 
For example, the text input data might be associated an insur 
ance claim note, a medical report, a police report, social 
network data, a loss description, an injury description, a Final 
Notice Of Loss (“FNOL”) statement, a telephone call tran 
Script (e.g., create via a Voice recognition application), Opti 
cal Character Recognition (“OCR) data, third-party data, 
and/or a governmental agency (e.g., weather reports). 

At 204, the received text input data is aggregated and 
mapped to create composite input text data. For example, the 
received text input data might be rearranged, converted into a 
standard format, fields may be mapped in accordance with a 
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4 
Source identifier, abbreviations, words, and/or phrases may be 
modified as appropriate to a common usage, etc. 
At 206, a semantic event may be automatically detected in 

the composite text input data triggered by a semantic rule and 
associated semantic tag. According to Some embodiments, 
the semantic event may be associated with the triggering 
detection of a word, a phrase, a shorthand term, a prescription 
drug, and/oran insurance carrier name. The triggering seman 
tic rule might be associated with, for example, a noun, a verb, 
a definition, a semantic tree, a named entity recognition rule, 
a root, a noun phrase, a prepositional phrase, and/or a verb 
phrase. According to some embodiments, the triggering 
semantic rule was previously defined by an administrator 
using a graphical user interface. In some cases, one or more 
pre-determined conditions may be applied to flag the detected 
semantic event (e.g., to reduce the number of semantic events 
to be eventually reported to insurance applications). For 
example, a pre-determined condition may require that a word 
or phrase must be detected a pre-determined number of times 
or within a pre-determined proximity of another word or 
phrase. 
A text mining result database may be updated at 208 by 

adding an entry to the database identifying the detected 
semantic event and the triggering semantic rule (note that, if 
applicable, only flagged events may result in a new entry be 
created in the database). The added entry might, for example, 
include a file note identifier, an insert date, a text source, a rule 
identifier, and/or a line of business. 
At 210, an indication associated with the text mining result 

database may be transmitted to a plurality of insurance appli 
cations. The insurance applications might be associated with, 
for example, a workers’ compensation claim, a personal 
insurance policy, a business insurance policy, an automobile 
insurance policy, a home insurance policy, a sentiment analy 
sis, insurance event detection, a cluster analysis, a predictive 
model, a Subrogation analysis, fraud detection, a recovery 
factor analysis, large loss and Volatile claim detection, a pre 
mium evasion analysis, an insurance policy comparison, an 
underwriting decision, and/or indicator incidence rate trend 
ing application. Note that the transmitted indication might be 
used to trigger an insurance application (e.g., by triggering a 
fraud detection analysis) and/or update an insurance applica 
tion (e.g., by updating a variable or weighing factor of a 
predictive model). 
The embodiments described herein may be implemented 

using any number of different hardware configurations. For 
example, FIG. 3 illustrates a text mining apparatus 300 that 
may be, for example, associated with the text mining platform 
150 of FIG. 1. The text mining apparatus 300 comprises a 
processor 310, such as one or more commercially available 
Central Processing Units (CPUs) in the form of one-chip 
microprocessors, coupled to a communication device 320 
configured to communicate via a communication network 
(not shown in FIG.3). The communication device 320 may be 
used to communicate, for example, with one or more text 
Sources and/or insurance applications. The text mining appa 
ratus 300 further includes an input device 340 (e.g., a mouse 
and/or keyboard to define semantic rules) and an output 
device 350 (e.g., a computer monitor to display reports and 
text mining results). 
The processor 310 also communicates with a storage 

device 330. The storage device 330 may comprise any appro 
priate information storage device, including combinations of 
magnetic storage devices (e.g., a hard disk drive), optical 
storage devices, mobile telephones, and/or semiconductor 
memory devices. The storage device 330 stores a program 
312 and/or a communications engine 314 (e.g., associated 
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with a communications engine plug-in) for controlling the 
processor 310. The processor 310 performs instructions of the 
programs 312, 314, and thereby operates in accordance with 
any of the embodiments described herein. For example, the 
processor 310 may receive text input data and a semantic 
event in the text input data may be automatically detected, 
Such as by being triggered by a semantic rule and associated 
semantic tag. A text mining result database 500 may then be 
updated by the processor 310 (e.g., by adding an entry to the 
database 500 identifying the detected semantic event and the 
triggering semantic rule). An indication associated with the 
text mining result database 500 may then be transmitted by 
the processor 310 to a plurality of insurance applications. 

The programs 312, 314 may be stored in a compressed, 
uncompiled and/or encrypted format. The programs 312,314 
may furthermore include other program elements, such as an 
operating system, a database management system, and/or 
device drivers used by the processor 310 to interface with 
peripheral devices. 
As used herein, information may be “received by or 

“transmitted to, for example: (i) the text mining apparatus 
300 from another device; or (ii) a software application or 
module within the text mining apparatus 300 from another 
Software application, module, or any other source. 

In some embodiments (such as shown in FIG. 3), the stor 
age device 330 further stores text input data 360, a semantic 
rules database 400, the text mining results database 500. 
Examples of databases that may be used in connection with 
the text mining apparatus 300 will now be described in detail 
with respect to FIGS. 4 and 5. Note that the database 
described herein is only one example, and additional and/or 
different information may be stored therein. Moreover, vari 
ous databases might be split or combined in accordance with 
any of the embodiments described herein. 

Referring to FIG. 4, a table is shown that represents the 
semantic rules database 400 that may be stored at the text 
mining apparatus 300 according to some embodiments. The 
table may include, for example, entries identifying rules and 
algorithms that may facilitate text mining. The table may also 
define fields 402,404, 406 for each of the entries. The fields 
402,404, 406 may, according to some embodiments, specify: 
a semantic rule identifier 402, a rule description 404, and one 
or more semantic tags 408 for each rule. The semantic rules 
database 400 may be created and updated, for example, based 
on information received from an operator or administrator. 
The semantic rule identifier 402 may be, for example, a 

unique alphanumeric code identifying logic that may be 
applied during text mining. The rule description 404 may 
describe the rule and the one or more semantic tags 406 may 
define when the rule is triggered. For example, the presence of 
the word “DOGS in a claim file might trigger the semantic 
rule associated with identifier “SR 10002 to indicate that 
an ANIMAL BITE might be associated with that claim 
file. According to some embodiments, the semantic rules 
database 400 may store multiple versions of a semantic rule 
(and different rule versions may be associated with different 
text mining results databases 500 versions). 

Referring to FIG. 5, a table is shown that represents the text 
mining results database 500 that may be stored at the text 
mining apparatus 300 according to some embodiments. The 
table may include, for example, entries identifying results of 
a text mining operation. The table may also define fields 502, 
504,506, 508,510 for each of the entries. The fields 502,504, 
506, 508,510 may, according to some embodiments, specify: 
a text mining result identifier 502, a loss event 504, a date 506, 
a rule identifier 508, and a claim identifier 510. The text 
mining results database 500 may be created and updated, for 
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6 
example, based on an analysis oftext input data received from 
multiple sources. Note that text mining operations and analy 
sis might be performed on historical text input data in addition 
to, or instead of, current text input data. 
The text mining result identifier 502 may be, for example, 

a unique alphanumeric code identifying a result of text analy 
sis. The loss event 504 might categorize a cause associated 
with the event and the date 506 might indicate when the loss 
occurred. The rule identifier might indicate which rule 
resulted in the entry being created and may be based on, or 
associated with, the semantic rule identifier 402 stored in the 
semantic rule database 400. The claim identifier 510 might 
indicate a claim file associated with the event and/or an asso 
ciated insurance policy. Note that other identifiers may be 
stored in the text mining results database in addition to, or 
instead of the claim identifier 510. Examples of such other 
identifiers include a party identifier, a policy identifier, an 
entity identifier, a tax identifier, a physician identifier, etc. 

FIG. 6 illustrates a data flow 600 according to some 
embodiments of the present invention. Initially, text data may 
be pulled from one or more internal sources 610 and/or exter 
nal sources 612 (e.g., on a daily basis). The pulled data may be 
associated with, for example, various insurance applications 
and/or data types 620. Such as claim handler notes, loss 
descriptions, injury descriptions, FNOL statements, call tran 
scripts, and/or OCR documents. Note that other types of 
information (e.g., reports from a highway safety board) might 
also be processed. 
The pulled data may then be processed in accordance with 

any of the embodiments described herein (e.g., in connection 
with a master domain). In particular, abbreviations (e.g., asso 
ciated with industry and/or enterprise-specific shorthand and 
jargon) and/or typographical errors may be mapped to a dic 
tionary 630, phrases may be mapped to a dictionary 632, 
semantic tags may be applied 634, and/or named entity rec 
ognition rules may be matched 636. As a result of such pro 
cessing, rule matches may be output at the note, sentence, 
and/or phrase level 638. For example, entries or records may 
be inserted into a text mining results database 640 (e.g., 
including fields such as a file note identifier, date of insertion, 
a text Source, etc.). Note that a single input file or record might 
result in multiple results being inserted into the database. 

According to some embodiments, such a data flow 600 
may allow for the use of common domain dictionaries (e.g., 
including shorthand terms, common prescriptions, and/or 
insurance carrier names). Moreover, a composite named 
entity recognition rules library may provide for daily process 
ing of text fields and rule changes may be tracked over time 
for analysis. In addition, performance monitoring might be 
performed in connection with indicator incidence rate trend 
ing and new rules can be introduced with minimal code 
changes. According to Some embodiments, a batch process 
may create a history for new and/or changed rules associated 
with the data flow 600. 

According to some embodiments, the text mining associ 
ated with the data flow is a “big data activity that may use 
machine learning to sift through large amounts of unstruc 
tured data to find meaningful patterns to Support business 
decisions. As used herein, the phrase “big data” may refer to 
massive amounts of data that are collect over time that may be 
difficult to analyze and handle using common database man 
agement tools. This type of big data may include business 
transactions, email messages, activity logs, and/or machine 
generated data. In addition, data from sensors, unstructured 
text posted on the Internet, Such as blogs and Social media, 
may be included in embodiments described herein. 
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According to some embodiments, the text mining per 
formed herein may be associated with hypothesis testing. For 
example, one or more theories may be provided (e.g., “the 
presence of a landlord increases chances of Subrogation.” “a 
pre-existing injury is a red flag for fraud,” and/or "diabetes is 
a comorbidity that increases the duration of lost time 
claims’). Knowledge engineering may then translate com 
mon notation terms, correct typographical errors, and create 
Smart tags for industry and scenario specific business context 
analysis. According to some embodiments, Natural Lan 
guage Processing ("NLP) may parse text streams into 
phrases and Named Entity Recognition (“NER) rules may 
identify important concepts that are used to augment other 
structured data elements as predictor variables in models. 
The NER rules may be stored in an NER rule library and 

may include individual indicators. For example, indicators 
associated with a Subrogation analysis might include the fol 
lowing words or phrases: animal bite, attorney, carrier, con 
tractor, landlord, lawsuit, low Subrogation, motor vehicle 
accident, no Subrogation, off premises, responsible party, 
self-inflicted, third party, and/or Zero paid. As other examples, 
indicators associated with a fraud detection analysis might 
include the following words or phrases: disputed injury, no 
evidence, pre-existing condition, prior history, recent hire, 
terminated, unhappy, un-witnessed injury, claimant lacks 
documentation, claimant not employee, claimant paid in 
cash, no Social Security number, employer paid un-reported 
bill, employer won’t confirm information, hazardous mate 
rial, and/or excluded business. As still other examples, indi 
cators associated with a recovery factor analysis might 
include: alcohol, complications, diabetes, high blood pres 
sure, narcotics, pre-existing condition, obesity, osteoarthritis, 
Smoking, Substance abuse, and/or elderly care. 

In some embodiments, the text mining described herein 
may be associated with insight discovery wherein unsuper 
vised data mining techniques may be used to discover com 
mon patterns in data. For example, highly recurrent themes 
may be classified, and other concepts may then be highlighted 
based on a sense of adjacency to these recurrent themes. In 
Some cases, cluster analysis and drilldown tools may be used 
to explore the business context of Such themes. For example, 
sentiment analysis may be used to determine how an entity is 
currently perceived and/or the detection of a real-world event 
may be triggered (e.g., it might be noted that a particular 
automobile model is frequently experiencing a particular 
unintended problem). 

FIG. 7 is block diagram of a system 700 according to some 
embodiments of the present invention. As with the system of 
100 of FIG. 1, the system 700 includes a text mining platform 
750 that receives information from sources, including the 
semantic rules database 400 (described with respect to FIG. 
4), a third-party system 720 (e.g., a hospital) and/or big data 
information 730. The text mining platform 750 might be, for 
example, associated with a PC, enterprise server, a server 
farm, etc. 

According to some embodiments, an “automated text 
mining platform 750 may access semantic rules in the seman 
tic rules database 400 to mine the received text. The text 
mining platform 750 may then transmit results to external 
systems, such as an email alert server 762, a workflow appli 
cation 764, and/or reporting and calendar functions 766 (e.g., 
executing on a server). According to Some embodiments, a 
graphical administrator interface 770 may provide an ability 
to access and/or modify the semantic rules database 400 via 
the text mining platform 750. The administrator interface 770 
might, for example, let an administrator define terms, dictio 
naries, mapping rules, etc. associated with text mining. 
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8 
The text mining platform 750 may include a number of 

input nodes 752 and/or output nodes 754, such as notes 752, 
754 associated with protocols and/or Application Program 
ming Interface (API) connections. Information provided 
via the output nodes 754 may, for example, be used to aug 
ment structured data as independent variables in predictive 
models (e.g., a Subrogation might look for indications of third 
party liability, a fraud detection process might to look for a set 
of red flags, a large Loss/volatile claims might look for 
comorbidity, biological, psychological, and/or Social condi 
tions, and a premium evasion process might look for under 
statement of workforce and misclassified business flags). 
The information provided via the output nodes 754 may 

also, for example, as an event detector to drive alerts to a 
business, to identify insurance claims that merit re-scoring, to 
alert a business to a change in claim state for escalation or 
re-assignment, and/or to transmit alarms indicating the pres 
ence of a foreign Manufacturer on a general liability claim. 
According to Some embodiments, mined indicators from 
claims may be used to sample and/or compare insurance 
policies (e.g., to compare policies based on the incidence rate 
of comorbidities). 
The administrator interface 770 may display various 

graphical user interfaces to an administrator. For example, 
FIG. 8 illustrates a semantic tagging graphical user interface 
800 in accordance with some embodiments of the present 
invention. The semantic tagging interface 800 may let the 
administrator select one or more words 804 in a library as a 
“semantic tag 802 and/or provide a definition 806 (e.g., a 
hierarchy of data elements may device the word “Hartford' as 
an insurance “carrier and “company” as illustrated in FIG. 
8). 

FIG. 9 illustrates a named entity recognition graphical user 
interface 900 that may be provided via the administrator 
interface 770 in accordance with some embodiments of the 
present invention. In particular, the named entity recognition 
graphical user interface 900 may let the administrator select a 
named entity recognition rule 902 from a list of rules. Various 
root words 904 may then be tied together via logical connec 
tors 906 to define the selected rule (e.g., the presence of 
“party' or “parties' or “employer may triggera"3RD PAR 
TY ONLY' rule as illustrated in FIG. 9. 

FIG. 10 illustrates a wireless or tabular device 1000 dis 
playing results 1010 of a named entity recognition process in 
accordance with some embodiments of the present invention. 
For example, in some embodiments, the device 1000 is an 
iPhone(R) from Apple, Inc., a BlackBerry(R) from RIM, a 
mobile phone using the Google Android R operating system, 
a portable or tablet computer (such as the iPadR from Apple, 
Inc.), a mobile device operating the Android R operating sys 
tem or other portable computing device having an ability to 
communicate wirelessly with a remote entity. 
The device 1000 may be used to graphically tie together 

various Noun Phrases (“NP) 1020 in association with sen 
tence Subjects, clauses, objects, etc. For example, the results 
1010 illustrated in FIG. 10 display the triggered words in bold 
and underlined text (e.g., “dogs.” “attacked.” “injured, etc.). 
In this way, the interfaces described herein may be used to 
map typographical errors in the text input data to a word 
dictionary, map phrases in the text input data to a phrase 
dictionary, apply semantic tags to the mapped phrases, match 
named entity recognition rules based on the applied semantic 
tags, and/or output rule matches at a level representing at a 
note level, a sentence level, and/or a phrase level. 
The following illustrates various additional embodiments 

of the invention. These do not constitute a definition of all 
possible embodiments, and those skilled in the art will under 
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stand that the present invention is applicable to many other 
embodiments. Further, although the following embodiments 
are briefly described for clarity, those skilled in the art will 
understand how to make any changes, if necessary, to the 
above-described apparatus and methods to accommodate 
these and other embodiments and applications. 

Although specific hardware and data configurations have 
been described herein, note that any number of other configu 
rations may be provided in accordance with embodiments of 
the present invention (e.g., some of the information associ 
ated with the databases described herein may be combined or 
stored in external systems). 

Applicants have discovered that embodiments described 
herein may be particularly useful in connection with insur 
ance policies and associated claims. Note, however, that other 
types of business and insurance data may also benefit from the 
invention. For example, embodiments of the present inven 
tion may be used in connection with automobile insurance 
policies, etc. 

Moreover, although some embodiments have been 
described with respect to particular text mining approaches, 
note that any of the embodiments might instead be associated 
with other text processing techniques. For example, natural 
language processing may operate to mine certain character 
istic information from various Social networks to determine 
whether a party is engaging in certain risky behavior or pro 
viding high risk products. It is also contemplated that embodi 
ments may process recommendations in one or more lan 
guages, such English, French, Arabic, Spanish, Chinese, 
German, Japanese and the like. In an exemplary embodiment, 
a system can be employed for Sophisticated text analyses, 
wherein text can be recognized irrespective of the text lan 
guage. The relationships between the various words/phrases 
can be clarified by using a rules engine for classifying words/ 
phrases as a predictor of certain underwriting risk. 

According to Some embodiments, text data may be used in 
conjunction with one or more predictive models to take into 
account a large number of underwriting and/or other param 
eters. The predictive model(s), in various implementation, 
may include one or more of neural networks, Bayesian net 
works (such as Hidden Markov models), expert Systems, 
decision trees, collections of decision trees, Support vector 
machines, or other systems known in the art for addressing 
problems with large numbers of variables. Preferably, the 
predictive model(s) are trained on prior text data and out 
comes known to the insurance company. The specific text 
data and outcomes analyzed may vary depending on the 
desired functionality of the particular predictive model. The 
particular text data parameters selected for analysis in the 
training process may be determined by using regression 
analysis and/or other statistical techniques known in the art 
for identifying relevant variables and associated weighting 
factors in multivariable systems. The parameters can be 
selected from any of the structured data parameters stored in 
the present system, whether the parameters were input into 
the system originally in a structured format or whether they 
were extracted from previously unstructured text, such as 
from big data. 

In the present invention, the selection of weighting factors 
(either on a keyword level or a text source level) may improve 
the predictive power of the text mining. For example, more 
reliable text Sources may be associated with a higher weight 
ing factor, while newer or less reliable sources might be 
associated with a relatively lower weighting factor. 
The present invention has been described in terms of sev 

eral embodiments solely for the purpose of illustration. Per 
sons skilled in the art will recognize from this description that 
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10 
the invention is not limited to the embodiments described, but 
may be practiced with modifications and alterations limited 
only by the spirit and scope of the appended claims. 

What is claimed: 
1. A system for evaluating text data to Support multiple 

insurance applications, comprising: 
a communication device to receive text input data from 

multiple sources; 
a processor coupled to the communication device; and 
a storage device in communication with said processor and 

storing instructions adapted to be executed by said pro 
CeSSOr to: 

aggregate and map the received text input data to create 
composite text input data; 

automatically detect a semantic event in the composite 
text input data triggered by a semantic rule and asso 
ciated Semantic tag, 

flag the detected semantic event as meeting a pre-deter 
mined condition, 

update a text mining result database, responsive to the 
flag, by adding an entry to the database identifying the 
detected semantic event and the triggering semantic 
rule, and 

transmit an indication associated with the text mining 
result database to a plurality of insurance applica 
tions. 

2. The system of claim 1, wherein the text input data is 
associated with at least one of: (i) an insurance claim file, (ii) 
an insurance claim note, (iii) a medical report, (iv) a police 
report, (v) Social network data, (vi) big data information, (vii) 
a loss description, (viii) an injury description, (ix) a final 
notice of loss statement, (X) telephone call transcript, (xi) 
optical character recognition data, (xii) third-party data, and 
(xiii) a governmental agency. 

3. The system of claim 1, wherein the insurance applica 
tions are associated with at least two of: (i) a workers’ com 
pensation claim, (ii) a personal insurance policy, (iii) a busi 
ness insurance policy, (iv) an automobile insurance policy, (v) 
a home insurance policy, (vi) a sentiment analysis, (vii) insur 
ance event detection, (viii) a cluster analysis, (ix) a predictive 
model, (X) a Subrogation analysis, (xi) fraud detection, (xii) a 
recovery factor analysis, (xiii) large loss and Volatile claim 
detection, (xiv) a premium evasion analysis, (XV) an insur 
ance policy comparison, (Xvi) an underwriting decision, and 
(Xvii) indicator incidence rate trending. 

4. The system of claim 1, wherein the transmitted indica 
tion is to: (i) triggeran insurance application, or (ii) update an 
insurance application. 

5. The system of claim 1, wherein the transmitted indica 
tion is associated with a variable or weighing factor of a 
predictive model. 

6. The system of claim 1, wherein multiple versions of the 
semantic rule are maintained along with multiple versions of 
the text mining result database. 

7. The system of claim 1, wherein the semantic event is 
associated with at least one of: (i) a word, (ii) a phrase, (iii) a 
shorthand term, (iv) a prescription drug, and (V) an insurance 
carrier name. 

8. The system of claim 1, wherein the triggering semantic 
rule is associated with at least one of: (i) a noun, (ii) a verb, 
(iii) a definition, (iv) a semantic tree, (v) a named entity 
recognition rule, (vi) a root, (vii) a noun phrase, (viii) a 
prepositional phrase, and (ix) a verb phrase. 

9. The system of claim 8, wherein the triggering semantic 
rule was defined by an administrator using a graphical user 
interface. 
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10. The system of claim 1, wherein the storage device 
further stores instructions adapted to be executed by said 
processor to: 
map typographical errors in the composite text input data to 

a word dictionary, 5 
map abbreviations in the composite text input data to the 
word dictionary, 

map phrases in the composite text input data to a phrase 
dictionary, 

apply semantic tags to the mapped phrases, 
match named entity recognition rules based on the applied 

Semantic tags, and 
output rule matches at a level representing at least one of: 

(i) a note level, (ii) a sentence level, and (iii) a phrase 
level. 

11. A computer-implemented method for evaluating text 
data to support multiple insurance applications, comprising: 

receiving, at a text mining platform, text input data from 
multiple sources including a source internal to an insur 
ance enterprise and a source external to the insurance 
enterprise; 

aggregating and mapping the received text input data to 
create composite input text data; 

automatically detecting, by a computer processor of the is 
text mining platform, a semantic event in the composite 
text input data triggered by a semantic rule and associ 
ated semantic tag: 

updating, by the computer processor, a text mining result 
database by adding an entry to the database, the entry so 
including: (i) a file note identifier, (ii) an insert date, (iii) 
a text source, (iv) a rule identifier, and (v) a line of 
business; and 

transmitting, by the computer processor, an indication 
associated with the text mining result database to a plu- is 
rality of insurance applications. 

12. The method of claim 11, wherein the text input data is 
associated with at least one of: (i) an insurance claim file, (ii) 
an insurance claim note, (iii) a medical file, (iv) a police 
report, (v) social network data, (vi) big data information, (vii) a 
a loss description, (viii) an injury description, (ix) a final 
notice of loss statement, (x) telephone call transcript, (xi) 
optical character recognition data, (xii) third-party data, and 
(xiii) a governmental agency. 

13. The method of claim 11, wherein the insurance appli- is 
cations are associated with at least two of: (i) a workers’ 
compensation claim, (ii) a personal insurance policy, (iii) a 
business insurance policy, (iv) an automobile insurance 
policy, (v) a home insurance policy, (vi) a sentiment analysis, 
(vii) insurance event detection, (viii) a cluster analysis, (ix) a so 
predictive model, (x) a subrogation analysis, (xi) fraud detec 
tion, (xii) a recovery factor analysis, (xiii) large loss and 
Volatile claim detection, (xiv) a premium evasion analysis, 
(XV) an insurance policy comparison, (xvi) an underwriting 
decision, and (xvii) indicator incidence rate trending. 
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14. The method of claim 11, further comprising: 
mapping typographical errors in the text input data to a 
word dictionary; 

mapping the composite text input data to the word dictio 
nary; 

mapping phrases in the composite text input data to a 
phrase dictionary; 

applying semantic tags to the mapped phrases; 
matching named entity recognition rules based on the 

applied semantic tags; and 
outputting rule matches at a level representing at least one 

of: (i) a note level, (ii) a sentence level, and (iii) a phrase 
level. 

15. The method of claim 11, wherein said detecting is 
performed at least one of: (i) on a periodic basis, (ii) upon a 
change in the text input data, (iii) on a daily basis, and (iv) 
responsive to a request. 

16. A non-transitory computer-readable medium storing 
instructions adapted to be executed by a computer processor 
to perform a method, said method comprising: 

receiving text input data from multiple sources; 
aggregating and mapping the received text input data to 

create composite text input data 
automatically detecting a semantic event in the composite 

text input data triggered by a semantic rule and associ 
ated semantic tag: 

updating a text mining result database by adding an entry to 
the database identifying the detected semantic event and 
the triggering semantic rule; and 

transmitting an indication associated with the text mining 
result database to a plurality of insurance applications. 

17. The medium of claim 16, wherein the method further 
comprises: 
mapping typographical errors in the composite text input 

data to a word dictionary; 
mapping abbreviations in the composite text input data to 

the word dictionary; 
mapping phrases in the composite text input data to a 

phrase dictionary; 
applying semantic tags to the mapped phrases; 
matching named entity recognition rules based on the 

applied semantic tags; and 
outputting rule matches at a level representing at least one 

of: (i) a note level, (ii) a sentence level, and (iii) a phrase 
level. 

18. The medium of claim 17, wherein said detecting is 
performed at least one of: (i) on a periodic basis, (ii) upon a 
change in the text input data, (iii) on a daily basis, and (iv) 
responsive to a request. 

19. The medium of claim 18, wherein the triggering seman 
tic rule is associated with at least one of: (i) a noun, (ii) a verb, 
(iii) a definition, (iv) a semantic tree, (v) a named entity 
recognition rule, (vi) a root, (vii) a noun phrase, (viii) a 
prepositional phrase, and (ix) a verb phrase. 


